In each frame, the trajectory is projected onto the transverse plane (x-y), and the line is colored according to the electron energy at each position. The laser is polarized in the y-direction. As depicted in (a-d), the trajectory greatly depends on the initial position and the phase of the laser at the moment of ionization: (a) The electron is ionized close to the laser axis and is pushed in the direction of polarization. As a result, the electron subsequently performs strong oscillations along the polarization direction. (b) Here, the initial conditions are very similar, but the oscillation axis tilts during the interaction. (c) The ponderomotive force acts perpendicular to the laser field. As a consequence, the electrons gain only small momentum along the polarization direction, and the final oscillation axis is arbitrary. The betatron emission from such electrons is weaker than that for the other cases. (d) The initial conditions are very similar to those of (c), but because the laser phase at ionization is different, the electron gains considerable momentum in the direction of polarization.
The final oscillation axis is at approximately 40 degrees with respect to the laser polarization axis.
